Abstract. Monte Carlo simulations for pure U(2) gauge theory on a four-dimensional simplicial lattice with six sites in each direction are reported. Wilson loops and the string tensions for squares and triangles are presented. A first-order phase transition, similar to that found for the hypercubical lattice, is observed and found to confine SU(2) colour and deconfine U(1) charge.
In a recent paper [1] , gauge theories on a simplicial lattice were introduced and applied to the gauge group SU(2). Pure gauge systems have then been studied on this lattice' U(1) [2] , SU(3) [3] . In the present paper, we extend the analysis to the gauge group U(2) which is known to have a first-order phase transition when formulated on a hypercubical lattice [4] . In order to decide if the first-order phase transition survives on the simplicial lattice, we study the Wilson loops for squares and triangles and the associated string tensions. This study shows that SU(2) colour is confined while U(1) charge is deconfined on the simplicial lattice.
The system is defined in a simplicial lattice of four Euclidean space-time dimensions l-l]. Sitting on any link on the lattice joining nearest-neighbour lattice sites denoted by i and j, is a matrix U u of the We note that the reverse path on the lattice gives the inverse group element, i.e.
cji=(Ej)
We define the partition function by
where the action S is defined as a sum over all unoriented triangles such that
s[a]
A where U~ is the product of link variables around a triangle, fi is the inverse coupling constant squared which is related to the bare coupling constant go by 8 fi=go and the measure in the above integral is the normalized invariant Haar measure for the group. We used periodic boundary conditions throughout our calculations. Our lattice was equilibriated by the method of Metropolis et al. [5] .
Following [1] we find that the strong-coupling expansion for the free energy for pure U(2) gauge theory on a four-dimensional simplicial lattice is a s gt~163 
The strong-coupling expansions for the string tension for triangles and squares are derived to be 4 ( //2 /34 )~_0(/36),
and respectively. We perform, at the lowest order, a similar calculation for the string tensions for the determinant of triangles which gives 4
K zx-]/~ (-21n fl + 51n 2 + O(f12)). (7)
The square case is more delicate. The lowest-order diagrams look like a minimal surface with the representation (2, 0) (see appendix) and with bubbles of 1 1 the representation ( ,~); entropy factors have been estimated in [1] . The calculation shows that the bubble is subdominant and thus ( r(1) R G = -8 lnfi-41n \64F(3)} +0(/32).
We note that, for U(2), We then integrate over q5 using The above result then follows. We obtain the string tension from the logarithmic ratios Z1~=~33 In W~ w#' 1 we Z2 ~ =~ in W1 ~ ,
and
